This paper presents a novel physical interpretation of the state of matter of the quark-gluon as the most fundamental building blocks in nature. Such a model is derived based on the assumption that dark matter and dark energy behave as a perfect ideal fluid at extremely high temperature. By the virtue of Boltzmann constant of the ideal gas law and NASA's Cosmic Microwave Background Explorer (CMB) which estimate that the space has an average temperature close to 2.7251 Kelvin, then the equivalent mass-energy of the fundamental particle of the dark matter/dark energy is determined. Moreover, assuming a uniform space dark energy/dark matter density, then the critical temperature at which the dark matter has a unity entity per volume is identified as 64 × 10 12 K. The calculated critical temperature of the quark-gluon plasma is found to be proportional to the temperature generated by colliding heavy ions at the Relativistic Heavy Ion Collider (RHIC) and European Organization for Nuclear Research (CERN). Moreover, the individual critical temperatures of the quark-gluon plasma matter at which the elements of the Periodic Table are generated are explicitly determined. The generation temperature trend of the elements of the Periodic Table  groups and Periods is then demonstrated. Accordingly, the phase diagram of the quark-gluon state matter is proposed. Finally, a new model of quark-gluon power generation plant is proposed and aims to serve humanity with new energy sources in the new millennium.
Introduction
Recent astronomical observations by the cosmic microwave background (CMB), Supernova Cosmology Project, and High-z Supernova Search Team have provided strong evidence that our universe is not only expanding, but also expanding at an accelerating rate [1] - [8] . Dark Energy was proposed for the first time in 1998 when two groups of astronomers made a survey of exploding stars, or supernovas Ia, in a number of distant galaxies [1] [3] . Those researchers found that the supernovas were dimmer than they should have been and were farther away than they should have been. The astronomers realized the only way for that to happen if the expansion of the universe had sped up at some time in the past which should account for a significant portion of a missing component in the universe [9] . The only explanation was that there was a kind of force that has a strong negative pressure acting outward in opposition to gravitational force at large scales which was proposed for the first time by Einstein in his General Relativity and given the name the cosmological constant Lambda [10] . This force is given the name Dark Energy since it is transparent and cannot be observed or detected directly. A thermodynamics model is proposed to account for the dark energy in [11] . Cosmological observations strongly suggest that the universe is dominated by a smoothly homogenous distributed dark energy component [12] - [21] . It was worth mentioning that NASA's Cosmic Microwave Background Explorer (CMB) in 1992 estimated that the sky had a temperature close to 2.7251 Kelvin. Moreover, the Wilkinson Microwave Anisotropy Probe (WMAP) in 2003 has made a map of the temperature fluctuations of the CMB with more accuracy [12] . Furthermore, the measurements of the Wilkinson Microwave Anisotropy Probe (WMAP) satellite indicate that the universe has a flat geometry [22] - [25] .
Using the Doppler Shift phenomena, scientists can learn much about the motions of galaxies. When scientists look closer at the speeds of galactic rotation, they find something strange. Based on Keplerian physics, the individual stars in a galaxy should act like the planets in our solar system-the farther away from the center, the slower they should move. On the contrary, the Doppler Shift reveals that the stars in many galaxies do not slow down at farther distances [1] [12] . Particularly, observations reveal that the stars move at flat speeds that should rip the galaxy apart because there is not enough measured mass to supply the gravity needed to hold the galaxy together. These high rotational speeds suggest that the galaxy contains more mass than was calculated. Scientists theorized that, if the galaxy was surrounded by a halo of unseen matter, the galaxy could remain stable at such high rotational speeds. Accordingly, dark matter can be defined as the unseen matter of unknown composition that does not emit or reflect enough electromagnetic radiation to be observed directly, but its presence can be inferred from gravitational effects on visible matter like galaxies and stars. Based on the Lambda-Cold Dark Matter Model (Lambda-CDM 2006), dark energy contributes about 70% of the critical density and has a negative pressure [23] [24] . The cold dark matter contributes 25% [1] - [3] [12] [19] [20] [25] [26] . Meanwhile, hydrogen, helium and stars contribute 5% and, finally the radiation contributes . According to present observations of structures larger than galaxy-sized as well as Big Bang cosmology, dark matter accounts for the vast majority of mass in the observable universe (22%). The observed phenomena consistent with dark matter observations include the rotational speeds of galaxies, orbital velocities of galaxies in clusters, gravitational lensing of background objects by galaxy clusters, and the temperature distribution of hot gas in galaxies and clusters of galaxies.
A quark-gluon plasma (QGP) can be defined as a phase of quantum chromodynamics (QCD) which exists at extremely high temperature and/or density. This phase consists of (almost) free quarks and gluons, which are several of the basic building blocks of matter. Recent analyses from the Relativistic Heavy Ion Collider (RHIC), a 2.4-mile-circumference (atom smasher) at the U.S. Department of Energy's (DOE) Brookhaven National Laboratory, establish that collisions of gold ions traveling at nearly the speed of light have created matter at a temperature of about 4 trillion degrees Celsius-the hottest temperature ever reached in a laboratory, about 250,000 times hotter than the center of the Sun [27] - [31] . This temperature, based upon measurements by the PHENIX collaboration at RHIC, is higher than the temperature needed to melt protons and neutrons into plasma of quarks and gluons. These new temperature measurements, combined with other observations analyzed over nine years of operations by RHIC's four experimental collaborations-BRAHMS, PHENIX, PHOBOS, and STAR-indicate that RHIC's gold-gold collisions produce a freely flowing liquid composed of quarks and gluons. Such a substance, often referred to as quark-gluon plasma, or QGP, filled the universe a few microseconds after it came into existence 13.7 billion years ago.
RHIC has created a new state of hot, dense matter out of the quarks and gluons that are the basic particles of atomic nuclei, but it is a state quite different and even more remarkable than had been predicted. When nuclear matter is heated beyond 2 trillion degrees, it becomes strongly coupled plasma of quarks and gluons. Experiments using highly energetic collisions between heavy nuclei have revealed that this new state of matter is a nearly ideal, highly opaque fluid [32] . The expansion of hot and dense matter created in a heavy ion collision at RHIC is controlled by an equation of state which describes the dependence of the pressure in the medium on its energy density. Knowledge of the equation of state is, for instance, indispensable for a correct hydrodynamic modeling of the expansion of the transient form of matter created in a gold-gold collision at RHIC [33] . The new results on the equation of state show features familiar from earlier approximate calculations; a rapid rise of the energy density in the transition region at about 1 GeV/fm 3 or a temperature of about 190 MeV and a comparatively slow increase of the pressure which comes close to that of a quasi-free quark-gluon gas only at temperatures of about 600 MeV. In fact, even at these high temperatures it stays about 10% below the ideal gas limit, which is known to be reached eventually at extremely high temperatures. High statistics results on large lattices are obtained for bulk thermodynamic observables, i.e. pressure, energy and entropy density, at vanishing quark chemical potential for a wide range of temperatures, 140 MeV ≤ T ≤ 800 MeV.
This paper introduces a novel physical interpretation of the state of matter of the quark-gluon as the most fundamental building blocks in nature. Such a model is derived based on the assumption that dark matter and dark energy behave as a perfect ideal fluid at extremely high temperature as presented in Section 2. By the virtue of Boltzmann constant of the ideal gas law and NASA's Cosmic Microwave Background Explorer (CMB) which estimated that the space has an average temperature close to 2.7251 Kelvin, then the equivalent massenergy of the fundamental particle of the dark matter/dark energy is determined. The calculated critical temperature of the quark-gluon plasma is found to be proportional to the temperature generated by colliding heavy ions at the Relativistic Heavy Ion Collider (RHIC) and European Organization for Nuclear Research (CERN). Moreover, assuming a uniform space dark energy/dark matter density, then the critical temperature at which the dark matter has a unity entity per volume is identified as 12 64 10 K × as derived in Section 3. The quark-gluon standard model of the proton and Neutron is presented in Section 4. Then, an isothermal expansion model of the universe is proposed in Section 5. Moreover, the individual critical temperature of the quark-gluon plasma matter at which the elements of the Periodic Table are generated is explicitly determined in Section 6. The generation temperature trend of the elements of the Periodic table groups and Periods are then demonstrated. Accordingly, a novel phase diagram of the quark-gluon state matter is proposed and a new model of quark-gluon power generation plant is proposed in Section 7 that aims to serve humanity with new energy sources in the new millennium. Finally, conclusions are presented in Section 8.
Preliminary Review on the Basic Blocks of the Universe
This state of matter equation relates the pressure P, temperature T and the volume V of a substance behaves as an ideal gas [34] , that is PV mRT =
As it can be seen easily that Equation (1) represents the energy associated with an ideal gas at given pressure P, temperature T and the volume V, that is
Note that both sides of the equation has the units of energy (work done by pressure P). Assume now that dark energy behaves like an ideal gas with a negative pressure (−P) that causes the universe to expand with a total volume V, then by dividing both side of the equation of state (5) by V, then
Defining the mass density as m m V ρ = and energy density as E E V ρ = , Equation (3) yields to
Now by taking the ratio between the mass density and energy density then
It can be concluded that the ratio between the mass density and energy density are proportional to the product of the temperature T and dark energy-dark matter constant R (known as Universal gas constant).
The Boltzmann constant B K is a physical constant that relates temperature to microscopic energy.
A N is the Avogadro Number. 23 1.38 10
The numerical value of B K measures the conversion factor for mapping from this microscopic energy E to the macroscopically-derived temperature scale.
The ideal gas law can now be expressed in terms of Boltzmann constant such that
where N is the actual number of entities (particles). Now dividing both sides of (10) by volume to get the energy density then
This shows that the ratio between the energy density and the entities density is proportional to the absolute temperature times the Boltzmann constant.
where N is the actual number of molecules. Now dividing both sides of (8) by the volume to get the energy density then
By taking the ration between the energy density E ρ and number of molecules density N/V, one gets
This shows that the ratio between the energy density and the molecular density is proportional to the absolute temperature times the Boltzmann constant. The simulation results demonstrate such a model.
Dark Matter, Its Critical Temperature and Physical Properties
WMAP [8] determined that the universe is flat, from which it follows that the mean energy density in the universe is equal to the critical density (within a 1% margin of error). This is equivalent to a mass density of 9.9 × 10 −30 g/cm 3 , which is equivalent to only 5.9 protons per cubic meter. 
The temperature at which one entity would be generated called in this work as the critical temperature and equals to 64 Tetra Kelvin. It is desired now to calculate the critical temperature at which 5.9 protons per cubic meter were produced. By the virtue of the ideal state equation, it yields is equivalent to 23 4 3.1739e 10 J 1.9726 10 eV 0.19726 meV
It can be noticed that this particle mass × . As it can be seen, the mass of the electron is much heavier than this candidate particle by 2.5796 billion times, meanwhile, the proton weighs 4.7365 trillion ( . Now let us compare the mass of the dark matter particle to the standard value of (atmu), which leads to the conclusion that 4.7220 Trillion ( 12 4.7220 10 × ) dark matter particles are required to construct 1 unity of atomic mass unit. In other words, each dark matter particle weighs ( 
Moreover, the dark matter particle mean life time τ can be determined using Blank constant 
Finally the virtual wave length of such dark matter particle would be 0.001 m 1 mm c λ τ
It can be concluded that it takes the dark matter particle 3.3357 ps to travel 1 mm. Meanwhile, it takes the light 3.3 ps to travel 1 mm.
Dark Matter and Particles Standard Model
As discussed before it has seen, the mass of the electron is much heavier than this candidate particle by 2.5796 billion times, meanwhile, the proton weighs 4.7365 trillion ( . Now let us compare the mass of the dark matter particle to the standard value of (atmu), leads to the conclusion that 4.7220 Trillion ( Based on the standard model [35] , each proton is composed of 2 up quarks and 1 down quark as shown in Figure 1 . Meanwhile, Figure 2 shows Neutron is composed of 1 up quark and 2 down quarks. It is desired now to compare the mass of the dark matter particle with the up quark (2.4 MeV), down quark (4.8 MeV), and the gluon (928.4 MeV), respectively. The comparison leads to the following results: the up quark is equivalent to 12.167 billion dark matter particles ( 
Dark Energy and the Accelerated Expansion of the Universe
The equivalent mass of the universe can be estimated based on the estimated age of the universe and the speed of light. One of the most of the acceptable estimated value of the age of the universe is considered as 13.7 billion years. Assume that after the Big Bang the universe is expanding such that it has a radius equivalent to the distance has been traveled by the light. Accordingly, it is possible to estimate the mass of the universe as follows 2.5519 10 × dark matter particles. Based on the astronomical observation that the universe is expanding at an accelerating rate, based on the CMB observation that the average temperature of the sky is 2.73 K and by the virtue of the ideal equation of state then it can be assumed that the expansion process is isothermal (constant temperature). It is possible now to express the equation of state as
In thermodynamics [2] , the work involved when an ideal changes from state 1 to state 2 is simply:
For an isothermal, reversible process, this integral equals the area under the relevant pressure-volume isotherm for an ideal gas. By convention, work is defined as the work the system does on its environment. As per Joule's Law, Internal energy is the function of absolute temperature. In isothermal process the temperature is constant. Hence, the internal energy is constant. Moreover, the net change in internal energy is zero. Based on the ideal gas law governed by (2), .
, it yields that
Since the universe is expanding with an homogenous CMB temperature of 2.73 K, then it is desired no to express the pressure to volume rate of change as follows:
By the virtue of (29) , it is concluded that the universe rate of change of pressure with respect of its volume is inversely proportional to the negative of squared volume 2 1 V − as shown in Figure 3 . Furthermore, since the dark energy pressure is so tiny small 10 3 8.8981 10 J m − × but not zero, then it yields that the universe volume is not infinite and flat. Remember that the estimated current universe volume is ( ) ( ) 9  13  17  21  25  29  33  37  41  45  49  53  57  61  65  69  73  77  81  85  89  93  97  101  105  109  113  117 Tcri, TK QGP Critical Temprature
The Generation of the Periodic Table Elements and Critical Temperature
The critical temperature at which one entity would be generated is found to be equal to 64.478 Tetra Kelvin as addressed earlier in Section 3. Interestingly, the calculated critical temperature of the quark-gluon plasma is found to be proportional to the temperature generated by colliding heavy ions at the Relativistic Heavy Ion Collider (RHIC) and European Organization for Nuclear Research (CERN). Recent analyses from the Relativistic Heavy Ion Collider (RHIC), a 2.4-mile-circumference (atom smasher) at the U.S. Department of Energy's (DOE) Brookhaven National Laboratory, establish that collisions of gold ions traveling at nearly the speed of light have created matter at a temperature of about 4 Trillion degrees Celsius-the hottest temperature ever reached in a laboratory, about 250,000 times hotter than the center of the Sun [27] - [31] . This temperature, based upon measurements by the PHENIX collaboration at RHIC, is higher than the temperature needed to melt protons and neutrons into plasma of quarks and gluons. These new temperature measurements, combined with other observations analyzed over nine years of operations by RHIC's four experimental collaborations-BRAHMS, PHENIX, PHOBOS, and STAR-indicate that RHIC's gold-gold collisions produce a freely flowing liquid composed of quarks and gluons. Such a substance, often referred to as quark-gluon plasma, or QGP, filled the universe a few microseconds after it came into existence 13.7 billion years ago. At RHIC, this liquid appears, and the quoted temperature is reached, in less time than it takes light to travel across a single proton.
The objective in this section is to determine the individual critical temperature of the quark-gluon plasma matter at which the elements of the Periodic Table are generated. The quark-gluon plasma (QGP) critical temperature of the elements of the Periodic Table Groups and Periods is calculated by the virtue of Equation (13) Figure 3 and Figure 4 , respectively. This hints how was the trend at which the elements were created after the Big Bang. The QGP critical temperature is decreasing dramatically going down from Hydrogen, through Helium and ending by the Transition metals at Period 7.
Let us examine the QGP critical temperature of the Periods and the groups separately. The critical temperature of Periods is found to have either linear trend with negative slope or quadratic decreasing trend. The first Period takes the linear form, followed by a quadratic form for the second Period, followed by a linear trend for the third Period, followed by quadratic form for the fourth Period, and then followed by a linear trend for all successive Periods fifth sixth and the seventh. Please refer to Table 2 and Figure 5 . It noticed that the negative slope is increasing by going down from the top Period to the bottom Period from slope of −47.867 to −0.00038. The quadratic coefficient is also decreasing from 0.1078 in Period 2 to 0.0019 in Period 4.
On the other hand, let us now examine the QGP critical temperature of the groups. The critical temperature of groups is found to have negative power aggression trend. It is found out that both the power coefficient and negative exponent are decreasing as we go from left side of the groups A to the right side groups A. Similarly, groups B are showing a QGP decreasing QGP critical temperature pattern. Please refer to Table 3, Figure 6 and in Figure 8 . The pattern demonstrates a decreasing linear regression trend.
Utilization of Quark-Gluon Plasma Energy and Its Phase Diagram: A Novel Millennium Power Plant
It is estimated that the Hadron Epoch covers the time from 6 10 − seconds to 1 second after the Big Bang [36] . The temperature during this epoch is estimated to decrease from 13 10 K to 10 10 K. At 5 
10
− seconds, the temperature of the Universe was approximately 12 10 K. at which quarks combine to form protons and neutrons. Astrophysics predicts that Fermi melting point of quarks into quark-gluon plasma (0.5 -1.2 × 10 12 K) or higher. The results of this proposed analysis agree with such predictions. The phase diagram [28] of the quark-gluon plasma is a diagram at which the state of matter-energy. A new QGP phase diagram depicts the Hardon Epoch is proposed in Figure 9 . The QGP phase diagram presents a critical point that separates the two phases: the hadron gas in which quarks are confined, and the quark-gluon plasma (QGP).
Experimental results on relative abundances of various hadron species created in gold-gold collisions at RHIC and their comparison with particle abundances realized in a simple hadron resonance gas (HRG) suggest that the transition back to ordinary hadrons, the so-called chemical freeze out, occurs at temperatures of about (160 -170) MeV [32] [33] . Whether this freeze-out temperature is in any way related to the transition temperature in QCD is an important question that currently is studied extensively in large scale computer simulations. The simulations of the RBC-Bielefeld Collaboration performed on the QCDOC and apeNEXT computers hint at a larger transition temperature of about 190 MeV.
Based on this research analysis [37] - [42] , it is found out that dark matter/dark energy behaves like an ideal fluid and there density are affected by the space temperature. Moreover, utilization of its energy can be achieved at high temperatures such as Fermi melting point. Hence N ρ is unity when the temperature T is equal to through the universe. Since the density is at the same order of the proton-nitron, then it is very possible that dark energy/dark matter is converted into quarks at this QGP critical temperature. Similar to Relativistic Heavy Ion Collider (RHIC), it is proposed here to generate quark-gluon plasma and utilize its associated energy. Based on Table 4 , it can be seen that the generated energy QGP is ranging from 5516 MeV associated with Hydrogen, 207 MeV and 197 MeV associated with Lead and Gold atoms, respectively. Recent analyses from the Relativistic Heavy Ion Collider (RHIC), a 2.4-mile-circumference (atom smasher) at the U.S. Department of Energy's (DOE) Brookhaven National Laboratory, establish that collisions of gold ions traveling at nearly the speed of light have created matter at a temperature of about 4 trillion degrees Celsiusthe hottest temperature ever reached in a laboratory, about 250,000 times hotter than the center of the Sun [27] - [32] . This temperature, based upon measurements by the PHENIX collaboration at RHIC, is higher than the temperature needed to melt protons and neutrons into plasma of quarks and gluons. These new temperature measurements, combined with other observations analyzed over nine years of operations by RHIC's four experimental collaborations-BRAHMS, PHENIX, PHOBOS, and STAR-indicate that RHIC's gold-gold collisions produce a freely flowing liquid composed of quarks and gluons. Such a substance, often referred to as quark-gluon plasma, or QGP, filled the universe a few microseconds after it came into existence 13.7 billion years ago.
A novel Quark-Gluon Plasma power generation reactor is proposed in this work as displayed in Figure 10 . It basically utilizes the output temperatures to heat up cold water and converts into a steam. The pressurized steam will generate a high mechanical rotational at the turbines and then high induced electrical power at the electrical generators. It is remarkable to note here that the outcome energy of the QGP range [5516 to 18.9 MeV] would be much higher compared with the nuclear fission which generates 0.8 MeV per atomic unit and 3.5 MeV per atomic unit that can be produced from the nuclear fusion as tabulated in Table 5 .
Conclusions
In this work, a new physical interpretation of the state of matter of the quark-gluon as the most fundamental building blocks in nature. Such a model is derived based on the assumption that dark matter and dark energy behave as a perfect ideal fluid at extremely high temperature. By the virtue of Boltzmann constant of the ideal gas law and NASA's Cosmic Microwave Background Explorer (CMB) which estimate that the space has an average temperature close to 2.7251 Kelvin, then the equivalent mass-energy of the fundamental particle of the dark matter/dark energy is determined. The average universe mass density of 30 3 9.91 10 g cm − × is equivalent to only 5.9 protons per cubic meter or The temperature at which one entity will be generated is called in this work as the critical temperature and equals to 12 64 10 × Kelvin. The calculated critical temperature at which 5.9 protons per cubic meter are produced is found to be 12 10.929 10 × K. The equivalent mass of dark matter particle, its mean life time and frequency is further determined.
Based on the standard model, the gluon energy that bonds quarks of protons and the quarks of the neutron is investigated. Each proton quark is tied by 928.4 MeV gluon energy, Meanwhile, each proton quark is tied by Moreover, this research has investigated the expansion of the universe based on the thermodynamics isothermal concept. It is concluded that the universe rate of change of pressure with respect of its volume is inversely proportional to the negative of squared volume
. Furthermore, since the dark energy pressure is so tiny, 10 3 8.8981 10 J m − × , but not zero, then it yields that the universe volume is not infinite and flat with current universe pressure to volume rate of change 88 2 3
1.155 10 N m m − − × . Furthermore, the individual critical temperature of the quark-gluon plasma matter at which the elements of the Periodic Table are generated is determined. Based on the results, a novel Periodic Table is introduced. It can be seen that the highest critical temperature needed to generate quark-gluon plasma (QGP) from Hydrogen atom is 64 TK (5516 MeV), followed by 16.1 TK (1389 MeV) needed to generate QGP from Helium, and ended by the 0.219 TK (18.9 MeV) to produce QGP from the last Periodic undiscovered yet element. It is interesting to know that the critical temperatures at which QGP is generated out of Gold atom and Uranium atom are 0.327 TK (28.8 MeV) and 0.271 (23.4 MeV), respectively. The average QGP critical temperature of all natural elements is figured to be 1.627 TK (18.9 MeV).
Additionally, the QGP critical temperature trend of the elements of the Periodic Table Groups and Periods is then tested. It is figured out that the overall trend is of negative power regression This hints how is the trend at which the elements are created after the Big Bang. The QGP critical temperature is decreasing dramatically going down from Hydrogen, through Helium and ending by the Transition metals at Period 7. Then, the QGP critical temperatures of the Periods and the groups are examined separately. The critical temperature of Periods is found to have either linear trend with negative slope or quadratic decreasing trend. The first Period takes the linear form, followed by a quadratic form for the second Period, followed by a linear trend for the third Period, followed by quadratic form for the fourth Period, and then followed by a linear trend for all successive Periods fifth, sixth and the seventh. It is noticed that the negative slope is increasing by going down from the top Period to the bottom Period from slope −47.867 to −0.00038. The quadratic coefficient is also decreasing from 0.1078 in Period 2 to 0.0019 in Period 4.
On the other hand, the QGP critical temperatures of the groups are investigated. The critical temperature of groups is found to have negative power aggression trend. It is found out that both the power coefficient and negative exponent are decreasing as we go from left side of the groups A to the right side of groups A. Similarly, groups B are showing a decreasing QGP critical temperature pattern. It noticed that the negative slope is increasing by going down from the top Period to the bottom Period. For example, Group 1A shows a power trend of A new QGP phase diagram depicts that the Hardon Epoch is proposed in this work. The QGP phase diagram presents a critical point that separates the two phases: the hadron gas in which quarks are confined, and the quark-gluon plasma (QGP). Finally, a novel Quark-Gluon Plasma power generation reactor is proposed. It basi-cally utilizes the output temperatures to heat up cold water and converts the water into a steam. The pressurized steam will generate a high mechanical rotational at the turbines and then high induced electrical power at the electrical generators. It is remarkable to note here that the outcome energy of the QGP range [5516 to 18.9 MeV] will be much higher compared with the nuclear fission which generates 0.8 MeV per atomic unit and 3.5 MeV per atomic unit that can be produced from the nuclear fusion. Future work will elaborate more on this QCD power plant analysis and design.
